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cites examples of trees which have been known for a great 
length of time. The discovery is usually attributed to 
Malpighi and Grew, who published their works, the former 
in 1675, the latter in 1682 ; it was, however, known earlier ; 
for Montaigne, passing through Pisa in 1581, learnt the 
fact from a jeweller of that town, in terms which recall 
those used by Leonardo. I transcribe the description of 
Montaigne:— 

“ The workman, an ingenious man, and famous for the 
manufacture of beautiful mathematical instruments, in¬ 
formed me that every tree bears as many circles as the 
years it has lived, and he showed me this in all the speci¬ 
mens of wood which he had in his Shop. And the part 
which is exposed to the north is firmer, and the rings 
closer and more dense than the rest. By this means he 
professes to be able to judge of any piece of wood that is 
brought to him, both the age of the tree, and in what 
situation it grew.” * 

The following are the words of Leonardo 

“ The southern part of the plant shows more vigour and 
youth than the northern. The rings of the branches of 
trees show how many years they have lived, and their 
greater or smaller size whether they were damper or drier. 
They also show the direction in which they were turned, 
because they are larger on the north side than the south ; 
and for this reason the centre of the tree is nearer the bark 
on the south than on the north side.” 

From this it will be seen that both the observations on 
the age, and those on the eccentricity of the trunks of 
trees, attributed hitherto by De Candolle + and others to 
Malpighi, had been previously made by Leonardo da 
Vinci. 

3. The growth of exogenous stems by the formation of 
new wood beneath the bark. This he describes in the fol¬ 
lowing sentence :— 

“ The growth in the size of plants is produced by the 
sap, which is generated in the month of April between the 
outside coating icamisid) and the wood of the tree. At 
the same time this outside coating becomes converted 
into bark, and the bark acquires new crevices of the depth 
of the ordinary crevices.” 

It will be seen that, although the painter correctly indi¬ 
cated the portion of the trunk in which the increase takes 
place, he nevertheless failed to detect the cambium, and 
the important part which modern researches have shown 
that it plays in the formation of new wood. 

For the above illustrations of the botanical knowledge 
of Da Vinci, we are mainly indebted to the article already 
named by Uzielli, who states that he might cite from 
the “Treatise on Painting” many other observations, 
generally correct, on the structure and development of 
plants, on the symmetry of their secondary axes, and on 
the influence which external agents have upon their 
growth. Uzielli remarks that it is strange that Venturi 
does not mention these botanical observations, he having 
had Leonardo’s MSS. for a long time under his hand, not 
even referring to them in his “Essay on the physico- 
mathematical works of Leonardo da Vinci,” where he 
claims for the painter the character of a great savant ', 
and one of the founders of the experimental method. 
Amoretti, and all the other illustrators of his life and 

Journal of Travels in Italy, by M. Montaigne, 
t Organographie vtg£tale, vol. I. p. 324. Paris, 1827, 


works, are also silent; and Libri, who wrote after the 
publication of the Roman edition of the work on Painting, 
mentions only that Leonardo records in it some botanical 
observations. Libri was, however, the first to publish the 
important experiments of Da Vinci relative to the action 
of poison on plants, discovered in the MSS.* preserved in 
the Library of the Institute at Paris, in which he also 
alludes to an ingenious process of drying plants, and 
reproducing their form easily on paper. Not only these 
MSS., but those also in the Ambrose Library at Milan, in 
the British Museum, and at Windsor, and those to be 
found in some private libraries, would doubtless repay a 
more careful research than has at present been bestowed 
upon them ; and we would commend the subject to the 
attention of whoever takes up the thread of the life of 
Da Vinci, broken by the lamented death of Mr. B. B. 
Woodward. 

Sir Charles Lyell + refers to Leonardo da Vinci as one 
of the first who applied sound reasoning to the facts of 
Geology, and who taught the organic origin of fossils. 
His botanical and geological theories are alike evidence 
of the spirit in which he applied all the powers of his 
mind to the observation of the phenomena that sur¬ 
rounded him, and which prompted him to counsel his 
pupils and readers invariably to have recourse to Nature 
rather than to the works of man, as their guide and the 
source of their inspiration. 

Alfred W. Bennett 


THE RACES OF INDIA 

Memoirs on the History , Folk-lore, and Distribution oj 
the Races of the N. IV. Provinces of India. By the 
late Sir Henry M. Elliot. Edited by J, Beames. (2 
vols. Triibner and Co.) 

H E above work dates from the time of the old East 
India Company, bearing ample witness anew to that 
glorious fertility of genius produced in the full flow of an 
activity directed seemingly to the development of a purely 
mercantile policy of the most practical kind—the utilising 
of a distant continent for the enrichment of a hand¬ 
ful of merchants sitting at home at their ease. Such, at 
least, was the repute enjoyed by the Honourable Court of 
Directors in their day, and it required no less a change 
than the transfer of power to as methodical a form of 
government as that which rules India nowadays to make 
us see matters in their true light, and bless the memory of 
J ohn Company. This remark is made, of course, from a 
scientific point of view, for in every other respect, doubtless, 
India has at large been the gainer. The Company had 
served its term, and had to give way to a more central 
power in the interest of the empire generally. One 
cannot help contrasting, however, the times that are 
gone by, when upon the horizon shone such stars 
of first magnitude in science and literature as Sir 
Charles Wilkins, Sir William Jones, Gilchrist, Lumsden, 
Colebrooke, Wilson, Ballantyne, Charles Philip Brown, 
Roer, Sprenger, with the days that be, when examination 
tests of the severest kind are in the ascendant, but followed, 
alas ! by no apparent results as far as growth of scientific 
knowledge is concerned, whatever advantage the service 
generally may be found to derive from them. Men there 

* MSS. of Leonardo da Vinci, vol- N, fos. u and 71. 
t Principles of Geology, xoth ed. vol. i. p. 31. 
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are, no doubt, who In the proper spirit, and with no less 
self-devotion, have continued the work of the past. Such 
names as Cowell, Nassau Lees, Buehler, Burnell, need 
only be mentioned to give us hope in the future. But 
what encouragement have their efforts met with ? Un¬ 
supported as they are by any government aid, will not 
such efforts go sadly to waste? We do not mean to 
insinuate that the State should constitute itself a “ Bureau 
de Surintendance,” for the better direction and advance¬ 
ment of science and learning. It may be all very well in 
its way if the “ Minist&re de l’Insferuction Publique” 
appoints a “ Commission pour 1 ’exploration scientifique de 
I’Algerie,” but in a country of parliamentary government, 
where most things are left to individual initiative, such a 
state of things is supposed to be anomalous. A great 
deal might meanwhile be achieved if the range of know¬ 
ledge required of an Indian civil servant were narrowed, 
and if he were plied more amply with knowledge of more 
immediate use for his future career. Instead of being 
obliged, as now, to occupy himself de omnibus rebus et 
quibusdam aliis, let his attention be directed to such 
knowledge as will more immediately concern him, 
and which, if properly followed up, could not but add 
greatly to our acquaintance with India. Practically speak¬ 
ing, indeed, such a course seems to be not only ad¬ 
visable, but absolutely necessary. That our authority 
throughout that region is diminishing according as our 
military power is less displayed, it would be useless to deny. 
The greater, consequently, seems the necessity for drawing 
closer the bonds of union, by employing ourselves more 
fully with the concerns of the people—not in the carping 
spirit too often assumed by missionaries, but with the 
unprejudiced mind of scholars. Occasion has been given 
to these remarks by the perusal of Sir Henry Elliot’s book 
on Indian races, which, although cast in a form anything 
but grateful to the ordinary student, teems with most 
interesting information, not to be met with elsewhere in so 
condensed a form or backed up by such reliable authority. 
The work resulted from an. order issued by the then 
Government to the Sudder Board of Revenue, N.W.P., 
bearing date 14th Dec., 1842, and directing them to com¬ 
pile a glossary of Indian terms in accordance with a 
comprehensive scheme which comprised not only terms 
relating to the revenue, but also to matters mythological, 
and to geographical nomenclature. The plan being but 
insufficiently carried out by his subordinates, Sir Henry of 
his own accord took it upon himself, in 1844, to complete 
the parts submitted to the Government, and reaching down 
to the letter J, without waiting for the completion of the 
whole—which, indeed, never seems to have been published 
.—limiting his attention mainly to “ tribes, customs, fiscal 
and agricultural terms.” He not only added a great many- 
new headings, but enriched the whole with contributions 
from his own vast store of historical knowledge, compiled 
from Mohammedan sources, principally from the “Ayin- 
i-Akbari,” the work of the well-known Minister of the 
Emperor Akbar, who was the founder of a new era in 
Indian administration. So far as it goes, it is the nearest 
approach to an encyclopaedia of modern Hindooism we can 
think of. But to contend that it is anything more than a 
most convenient book of reference in practised and skilful 
hands, Would be going beyond the mark. In spite of the 
more practical arrangement adopted by the present editor, 
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one must have struggled for some time with the difficul¬ 
ties which haphazard transcription of native words into 
English has put in one’s way, in order to know where to 
find what is sought for, or to identify it if one has come 
across it by chance. This is the first attempt at a rational 
way of transcription ; but, just because it is the first, it is 
not yet so consistently carried out as might be wished. 

To the editor, for whom we have the greatest respect, 
and who, by his “ Outlines of Indian Philology,” has 
shown how earnestly he goes to work in such matters, we 
in no wise wish to be unfair. The short space of two 
months, however, allotted to him for editorial work, was 
far too short to allow him to think of such a fundamental 
change as that of digesting the whole of the additional 
matter, and making it conformable with the rest. To do 
this would involve immense labour, much more, at all 
events, than one is called upon to bestow when merely 
editing another man’s work. This leads to another point 
of the utmost importance for our scientific knowledge of 
India, the bewildering confusion regarding geographical 
and other names in their English garb. We have been long 
in the habit of laughing at philologists pouring showers 
of abuse on each other on the question whether a cer¬ 
tain letter in English transcription ought to have its dot 
over or under the line. But if we do not adopt a little of 
their pedantry, we shall see no end of confusion in scien¬ 
tific terminology. Since the days of Gilchrist, in 1802, 
when he made an appeal to European scholars to adopt 
a uniform system of transcription, no visible improve¬ 
ment has yet generally taken place. If we should not 
see the urgent necessity of such a change, he gave us the 
counterfeit of the Hindustani people spelling and pro¬ 
nouncing udbikut for advocate, usishtun for assistant, 
kotmasool for court-martial, etc. Nevertheless we go 
on spelling native names in all manners of ways. No 
two gazetteers, not even of India proper, agree in their 
orthography, and we may even say, not one gazetteer is 
consistent with itself. Look at the index to Allen’s map 
of India, which, after all, is still one of the best. We 
often find there, under different letters of the alphabet, 
two places, at only a few minutes’ distance from each 
other, which, if it had not been for the strange disguise 
in which different surveyors chose to put it from the way 
in which the name struck their ear, would never have 
been put down as two, but would at once have led to a 
more accurate measurement of longitude and latitude. 
The only way to rectify these errors is now afforded, by 
comparing those maps in Hindustani and Devanagari 
character, which are issued from the Surveyor-General’s 
offices at Agra and Allahabad, with our English maps, 
and rectifying the latter in a systematical manner. We 
are no better off if we turn to botany and the phar¬ 
macopoeia. Mr. Watson’s index, which was lately com¬ 
piled with a view of collecting the material, swarms 
with the most glaring mistakes, which, it is true, will do 
no harm to the learned in these matters, but it is just for 
them that such books are noi published. They are in¬ 
tended for those who, in our busy days, have no leisure to 
settle all this detail for themselves. 

To turn back to our book. Of the hundreds of 
geographical names contained in it, there are per¬ 
haps not ten which one would find in this form on 
our maps of India. But after more or less experiment- 
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mg, you would not only find every one of them on the 
maps, but also in some volume of the latest edition 
of “ Thornton’s Gazetteer,” and perhaps in the volume in 
which you least expect to find it. To make the book use¬ 
ful for the general public, therefore, a careful index of all 
the possible spellings, and reference to the correct one, 
ought to have been annexed to it. Another English index 
arranged according to subject matter, such as for in¬ 
stance the one to “ Rich’s Dictionary of Roman and Greek 
Antiquities,” is still a great desideratum, even after the 
new distribution in four chapters by Mr. Beames. To 
give only two or three instances out of many : How is the 
ordinary reader to know that Bareilly (11., 143) is the same 
as Bareli (141), and that the latter is the correct form? 
or that the Jadubans (1., 3) are the same as the Yadbansi’s 
(350), and that Kayat, Kayath, Kayeth, Kaisth and Kaith, 
as they are spelt in different parts of the book, are the 
same, namely, Kdyastha, and that the name is not com¬ 
posed, as stated, on I., 305, from kai and stittei ? And 
bow, without an alphabetical table of contents, are you to 
know that contributions to Persian and Slanglexicography 
are hidden away in pages 178 of the second, and 160 of 
the first volume ? 

All this does not, however, detract from the value of the 
work, which we consider, with the author, as “ a basis and 
starting point” very well worth imitating for all the civi¬ 
lians who go out to India. If every secretary of a Sudder 
Board of Revenue in India were presented with a copy of 
this work, and if an injunction were made that either he 
himself or one of his assistants who is well qualified for 
the task should from time to time send in reports of what 
he sees and hears after the pattern of the present book, 
we might, without outlay to the Government, soon see the 
book completed to the letter Z, and the same thing done 
for other presidencies too. But the case occurring, we 
must beg one thing, that the right man be put in the right 
place, and that we are to have no more of that gentle¬ 
man’s reports who tries to pass off the names of five 
great districts and of five great languages for so many 
“great families.”^(1. 342). We fancy we see him in our 
mind’s eye sitting down to a task utterly ungenial to him, 
and after a strenuous effort to huddle it through, only 
heaping blunder upon blunder. Such discoveries shake 
our faith in the reliability of his other statements in cases 
where we have no means to test them by facts established 
elsewhere, and resting on sufficient authority by themselves. 


OUR BOOK SHELF 

A Catalogue of British Neuroptera. Compiled by Robert 
McLachlan, F.L.S. The Ephemeridse by the Rev. A. 
E. Eaton, B.A. Published by the Entomological Society 
of London. 8vo, (London: Longmans. 1870.) 

Entomologists will give a cordial welcome to this first 
instalment of the catalogue of British insects, the prepara¬ 
tion and publication' of which has been taken up with 
such commendable zeal by our Entomological Society. 
The subjects coming under the domain of entomology are 
so infinitely numerous, and the literature of the science 
has increased so enormously of late years, that for any 
one man to attempt to grapple with it specifically would 
be almost an act of insanity; and the authorities of 
the Entomological Society have therefore very wisely 
entrusted the preparation of different parts of their 
projected catalogue to those British entomologists who 


have most successfully studied particular groups. Mr. 
McLachlan as a zealous student of the Neuroptera is so 
well known both in this country and on the Continent, that 
no one else could well have been selected for this part of 
the task, and he has associated with himself, in the pre¬ 
paration of the list of Ephemeridas (the well-known May¬ 
flies of the angler) a gentleman who, if his published 
writings are less numerous than those of his colleague, 
has certainly shown in them that he possesses in a high 
degree the qualities necessary for the investigation of a 
rather difficult group of insects. 

The order Neuroptera, as understood in this catalogue, 
possesses the same signification that was originally given 
to it by Linnteus—that is to say, it embraces, besides the 
true Neuroptera with a complete metamorphosis, those 
forms, such as the dragon-flies, May-flies, and some others, 
which, from their imperfect transformation and certain 
structural characters, have of late years frequently been 
placed with the Orthoptera, under the name of “Pseudo- 
Neuroptera.” Under this subordinal or tribual name they 
figure in this catalogue, and in the present state of 
our knowledge of the classification of these forms 
of insects, this is perhaps as good a place for them as 
any. We have still much to learn as to the affinities 
of these creatures before any satisfactory arrangement of 
the families and higher groups can be made, and long 
and persevering labours, probably in the genealogical 
direction indicated by Darwinian views, will be necessary 
before we can clearly understand their true relations, 
which, however, are the more interesting, as it is un¬ 
doubtedly in this neighbourhood that we have to seek 
for the primitive type or types of the whole world of 
insects. Towards such a happy consummation as the 
final settlement of so knotty a question as the true 
classification of the insects comprised under the orders 
Orthoptera and Neuroptera, such conscientious work as 
has been put into this catalogue by its authors must 
greatly contribute. 

There is one other point on which we may congratulate 
the Entomological Society, namely, their adoption of 
an order of Entomological pariahs, if we may so speak, 
for the debut of their catalogue. In Entomology, perhaps 
more than in any other department of Natural History, 
fashion rules the day, and the great majority of its votaries 
devote their whole attention either to Lepidoptera or to 
Beetles. The fact that one of the ftiost neglected 
groups of insects has been taken for the commencement 
of this catalogue of British insects, is, we hope, a sign 
that the order of publication will continue to be in the 
inverse ratio of the popularity of the subjects, as we 
feel convinced that there are many who with any tolerable 
guidance would be only too glad to acquire some know¬ 
ledge of the forms of insect-life which lie outside the 
limits of their present studies. 

Ost Afrika: Erinnerungen und Miscellen aus dent abys- 

sinnischen Feldz-iige. Von Dr. J. Bechtinger. (Wien. 

1870.) 

Dr. Bechtinger furnishes an account in a light sketchy 
style of his experience in the Abyssinian campaign as an 
acting assistant surgeon. The contents of this work are 
of a very miscellaneous nature, and are not particularly 
well arranged, comprising scraps of information respecting 
the diseases of the troops, the treatment adopted for the 
Filaria medinensis , the Yemen ulcer, the character and 
habits of the Abyssinians, and the incidents of the journey. 
The descriptions of the scenery are few and short, and 
there are scarcely any observations of scientific value. We 
scarcely' know whether the book is intended for the general 
or the professional reader. For the former it contains too 
much medicine and surgery ; for the latter it is almost 
worthless, and we think the author need not have been so 
particular in reserving the right of translation and repro¬ 
duction. 
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